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Description 

[0001] The field of the invention relates to injection de- 
vices for automatically dispensing premeasured quan- 
tities of material, and drive assemblies therefor. 

2. Brief Description of the Prior Art 

[0002] Injection devices such as syringes are widely 
used in the medical and veterinary fields. They are or- 
dinarily employed by trained personnel who are capable 
of selecting the appropriate medication and administer- 
ing the required dosage. 

[0003] Specialized injection devices have been de- 
signed for situations where trained personnel are not 
available to administer medication. Such devices are 
usable by persons such as diabetics who self-inject in- 
sulin, allergy sufferers who may require an emergency 
injection of anti-histamines or other medication, and oth- 
er patients where self-injection is either more conven- 
ient or necessary. 

[0004] U.S. Patent No. 2,752,918 discloses one type 
of automatically operated injection device. Upon firing 
an actuating mechanism of this device, a needle is 
caused to penetrate the skin, medicament is injected 
through the bore of the needle, and the needle is retract- 
ed. The device includes a first coil spring for causing the 
needle to be projected beyond a nose piece and a sec- 
ond coil spring which is compressed during this proce- 
dure. The second spring, upon release of a clutch mech- 
anism, then automatically urges an ampoule and stem 
rearwardly, causing retraction of the needle. 
[0005] U.S. Patent No. 5,137,516, corresponding to 
GB-A-2 239 1 80, discloses another type of automatical- 
ly operated injection device. The user first presses the 
device against the skin in order to move an internal shaft 
and sleeve assembly. An actuating button is then de- 
pressed, causing a button arm to spread the arms of a 
retention clip. The separation of these arms releases the 
head of the pusher rod, which is then moved forwardly 
under the force of a main coil spring. The pusher rod 
first moves the entire syringe against the force of a sy- 
ringe spring. Once the needle has penetrated the skin, 
the syringe plunger is depressed by the pusher rod, 
causing the syringe to empty. The main spring of the 
patented device may be recocked upon reloading of a 
new syringe assembly. Such reloading is accomplished 
by a force applied by the syringe piston directly upon the 
pusher rod of the device. 

[0006] A number of other approaches have been tak- 
en for providing automatic injection of various materials. 
U.S. Patent Nos. 3,797,489, 4,484,910, 4,902,279 and 
5,114,404 provide further examples of this type of de- 
vice. 

SUMMARY OF THE INVENTION 

[0007] The invention concerns an injection device 


which is safe to use, reliable, and which minimizes the 
trauma associated with the self-administration of medi- 
cines and materials. 

[0008] In accordance with a first embodiment of the 
5 invention, an injection device is provided which includes 
a housing, a syringe assembly slidably mounted to the 
housing, and a constant force spring for moving the sy- 
ringe assembly with respect to the housing and towards 
the skin of a patient. By providing a substantially con- 
10 stant force upon the syringe assembly as it moves with 
respect to the housing, the relatively high impact of coil 
spring driven devices is avoided. The device is also 
more easily recocked than devices employing coil 
springs as the constant force spring does not exert an 
15 increasing resistance during the reloading procedure. 
The constant force spring is preferably employed for 
driving the piston within the syringe assembly as well as 
the syringe assembly itself. This is preferably accom- 
plished through the use of a rod and a driver releasably 
20 coupled to the rod. The driver causes the syringe as- 
sembly to move within the housing until it is decoupled 
from the rod. The rod then causes the injection of fluid. 
[0009] In accordance with another embodiment of the 
invention, the mounting of the syringe assembly to the 
25 drive assembly of the device causes the reloading of the 
drive assembly. To accomplish this function, one end 
portion of the syringe assembly is provided with an abut- 
ment member which engages the drive rod of the drive 
assembly as it is mounted to the drive assembly. This 
30 causes the drive rod to be urged rearwardly against the 
force of the drive spring until it is retained in a loaded 
storage position. The abutment member is preferably 
positioned such that it may be rotated out of engage- 
ment with the drive rod, thereby allowing the drive rod 
35 to move through the end portion of the syringe assembly 
to drive the piston in the cartridge or barrel portion there- 
of. The drive rod preferably includes an elongated 
groove for receiving the abutment member as it slides 
through the end portion of the syringe assembly. 
40 [0010] A drive assembly for driving a syringe assem- 
bly in the manner described above is also provided. The 
drive assembly includes a drive rod and a driver for urg- 
ing a syringe piston and syringe assembly, respectively. 
[0011] Other aspects of the invention which provide 
45 important functional advantages include a pushbutton 
which is drawn within the device at the end of the injec- 
tion procedure, thereby providing end-of-dose indica- 
tion. The ability of the pushbutton to release 
the drive assembly of the device is preferably limited 
so by a sleeve which ordinarily covers the needle assem- 
bly. Displacement of the sleeve is necessary before the 
pushbutton can be moved sufficiently to commence the 
injection procedure. The sleeve is preferably coupled to 
the device such that it covers the needle assembly upon 
55 disengagement from the skin. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] 

Fig. 1 is a top perspective view of an injection device 

according to the invention; 

Fig. 2 is a similar view thereof after removal of a cap 

therefrom; 

Fig. 3 is a sectional view thereof showing the device 
in a storage position; 

Fig. 4 is a similar view showing the removal of the 
cap of the device; 

Fig. 5 is a similar view showing the exertion of a 
force F against the sleeve of the device; 
Fig. 6 is a similar view showing the compression of 
the actuating button, thereby causing the drive 
spring to drive the syringe assembly; 
Fig. 7 is a similar view showing the device upon 
completion of the injection process; 
Fig. 8 is a similar view showing the device upon re- 
moval from the skin of a patient; 
Fig. 9 is a similar view showing removal of the spent 
syringe assembly from the drive assembly of the de- 
vice; 

Fig. 10 is a similar view showing the initial step in 
mounting a new syringe assembly to the drive as- 
sembly; 

Fig. 11 is a similar view showing the new syringe 
assembly partially within the housing of the drive as- 
sembly; 

Fig. 12 is a side elevation view showing the initial 
step in mounting a new syringe to the drive assem- 
bly; 

Fig. 13 is a side elevation view showing the final 
step in mounting a new syringe assembly to the 
drive assembly; 

Fig. 14 is an enlarged front end view showing a plug 
and drive rod of the device in position to load a new 
syringe assembly; 

Fig. 1 5 is a similar view showing the positions of the 

plug and drive rod after the syringe assembly has 

been rotated to a selected position; 

Fig. 16 is a front end view of the drive rod; 

Fig. 1 7 is a front end view of the plug; 

Fig. 18 is a bottom perspective view of the device, 

and 

Fig. 19 is an exploded, perspective view of the de- 
vice. 

DETAILED DESCRIPTION OF THE INVENTION 

[0013] An injection device 10 is provided which is par- 
ticularly adapted for the self-administration of medicines 
and other materials. Referring to Figs. 1 and 2, the de- 
vice includes a drive assembly including an elongate 
housing 12 which may be easily handled by a user. One 
end of the housing is closed, while the opposite end is 
mounted to a collar 1 4. A cap 1 6 is mounted to one end 


4 

of a sleeve 28 in adjoining relation to the collar. The cap 
is not rotatable upon the sleeve, and is employed in con- 
junction with the collar for mounting a syringe assembly 
to the drive assembly. A plurality of elongate ribs 18 on 

5 the exterior surface of the cap are used during the 
mounting procedure, which is described in detail below. 
[0014] Fig. 3 shows the injection device 1 0 in the stor- 
age position. Referring to Figs. 3 and 18, a syringe as- 
sembly 20 is provided in accordance with the preferred 

10 embodiment of the invention. A plug 24 mounted to one 
end of the syringe assembly, and a needle assembly 26 
mounted to the opposite end thereof. A sleeve 28 en- 
closes the syringe assembly. The syringe assembly in- 
cludes a cartridge 30 or barrel and a piston 32 slidably 

15 positioned within the cartridge. The cap 16 is removably 
mounted to one end of the sleeve. An annular slot 34 is 
defined by a pair of concentric walls of the cap. The end 
portion of the sleeve 28 is positioned within the annular 
slot. 

20 [0015] A rubber shield 36 is positioned within the cap, 
and protects the needle 38 of the syringe assembly. The 
shield is frictionally retained by the cap, and is remova- 
ble with the cap when the device is to be employed. Ro- 
tation of the cap causes rotation of the syringe assembly 

25 20 and sleeve 28 with respect to the drive assembly. 
[0016] A coil spring 40 is provided for resiliently urging 
the sleeve 28 with respect to the cartridge 30. The car- 
tridge includes a flange 42 which abuts against one end 
of the spring. The other end of the spring engages a ra- 

30 dially inwardly extending wall of the sleeve. A portion 44 
of the sleeve extends behind the plug 24, thereby pre- 
venting the sleeve and plug from being disconnected 
from the syringe assembly. The spring 40 causes the 
sleeve to extend over the needle in its rest position, as 

35 shown in Figs. 3 and 9. 

[0017] The drive assembly 45 of the device is de- 
signed for repeated use. The drive assembly housing 
12 is comprised of two sections 12A, 12B secured to 
each other by ultra-sonic welding or other suitable pro- 

40 cedure. An elongate drive rod 46 is positioned within the 
housing. Guide rails 47 integral with the housing 12 
maintain the orientation of the rod. The rod 46 includes 
an integral saddle 48 at one end thereof. The opposite 
end of the rod is smaller in dimension such that it fits 

45 within the plug 24 and cartridge 30. A ramp 50 is defined 
on one side of the rod near the saddle end thereof. The 
opposite side of the rod includes a plurality of notches 
52. An elongate groove 54 extends from the end of the 
rod within the cartridge for a distance corresponding to 

so at least the maximum length of travel of the piston 32 
within the cartridge 30. 

[0018] A constant force spring 56 is provided for urg- 
ing the rod 46 in the direction of the piston 32. The 
wound end of the spring 56 is cradled within the saddle 
55 48. The other end of the spring is secured to the housing 
12. While a coil spring could be used to propel the rod, 
such a spring does not exert a substantially constant 
force upon the rod as it moves axially through the hous- 
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ing. In order to insure that a coil spring exerts sufficient 
force at the end of the stroke of the rod, it must be com- 
pressed more than is actually required at the beginning 
of the stroke. This results in a relatively high impact upon 
the syringe assembly by the driving mechanism, and ul- 
timately upon the epidermis of the patient. Such a driv- 
ing mechanism is also more likely to be very audible to 
the user, which may tend to upset the user. 
[0019] The force exerted by the constant force spring 
56 is sufficient to overcome the friction between the pis- 
ton 32 and the cartridge 30 and between the needle 38 
and the user's skin. When the rod 46 is pushed back to 
the start position afterfiring, the user needs to exert only 
a constant force upon the rod. If a coil spring was em- 
ployed in the drive assembly, a steadily increasing force 
would be required to reload the device. 
[0020] A driver 58 is releasably coupled to the rod 46. 
The driver includes a generally cylindrical body through 
which the rod 46 extends. A radially inwardly extending 
pawl 60 is positioned within one of the notches 52 and 
connects the driver to the rod. The pawl 60 extends from 
a deflectable spring arm 62 of the driver. One end 62A 
of the arm includes a radially outwardly extending pro- 
jection 64. One end of the driver abuts against the plug 
24. 

[0021] A pushbutton 66 is provided for engaging both 
the driver 58 and the sleeve 28. The pushbutton accord- 
ingly functions as retaining means for retaining the rod/ 
driver assembly and the constant force spring in the 
storage position shown in Fig. 3, as well as an actuating 
member for releasing the retaining means. Referring to 
Fig. 3, the pushbutton includes a first engagement mem- 
ber 66A which releasably engages the driver. (Alterna- 
tively, the rod could be releasably engaged). It further 
includes a second engagement member 66B which en- 
gages a projection 28A of the sleeve. The second en- 
gagement member prevents the sleeve from being re- 
moved from the drive assembly, and also prevents the 
pushbutton from being inadvertently actuated. 
[0022] The pushbutton further includes a projection 
66C which extends through an opening in the housing 
1 2. The pushbutton and projection are maintained in the 
position shown in Fig. 3 by a coil spring 68 which urges 
the pushbutton towards the opening, as well as by the 
sleeve projection 28A. When the sleeve projection is 
displaced rearwardly, as shown in Fig. 5, the coil spring 
68 alone maintains the position of the pushbutton. 
[0023] The first engagement member 66A of the 
pushbutton may be moved out of engagement with the 
driver 58 upon manually urging the pushbutton against 
the force of the compression spring 68. Fig. 6 shows the 
device shortly after release of the driver/rod assembly. 
Upon further travel of the driver/rod assembly, as shown 
in Fig. 7, 

the ramp 50 defined on one side of the rod 46 engages 
the first engagement member 66A, thereby drawing the 
pushbutton further inside the housing 12. This move- 
ment causes the release of the sleeve 28, which is urged 


by the sleeve spring 40 into a position covering the tip 
of the needle 38 (Fig. 8). 

[0024] As discussed above, the plug 24 is mounted to 
one end of the syringe assembly 20, and an end of the 
5 driver 58 engages the plug. The plug includes an open- 
ing 24A through which the rod 46 passes when an in- 
jection is made. The plug further includes an abutment 
in the form of a radially inwardly extending projection 
24B, as shown in Figs. 3-9, 14, 15 and 17. The syringe 
10 assembly is rotatable between a first position, as shown 
in Figs. 14, where the projection 24B abuts an end sur- 
face 46A of the rod, and a second position (Figs. 3 and 
15) where the projection 24B is opposite the groove 54 
in the rod. The rod is accordingly able to pass through 
15 the plug when the syringe assembly is in the second ro- 
tational position. About forty degrees of rotation are re- 
quired to move the syringe assembly between the first 
and second positions. 

[0025] The plug 24 further includes a radially outward- 
20 |y extending projection 24C which is located within an 
axial slot 28D in the sleeve. An axial projection 24D ex- 
tends from the plug, and may be used for alignment pur- 
poses when a new syringe assembly is loaded. 
[0026] The housing 12 includes means for engaging 
25 the projection 64 of the driver, thereby causing the arm 
62 thereof to pivot about an integral hinge portion as 
shown in Fig. 6. This, in turn, causes the pawl 60 to be 
withdrawn from the notch 62. The engaging means in- 
clude 

30 a radially inwardly extending projection 70 having an ar- 
cuate surface which engages a corresponding arcuate 
surface on the projection 64. 

[0027] The operation of the device will be described 
with reference to Figs. 3-11 and 13-15. Fig. 3 shows the 
35 device in its storage position. The cartridge 30 contains 
the material to be injected, and the piston 32 is located 
towards the rear end of the cartridge. The radially in- 
wardly extending projection 24B of the plug 24 is located 
opposite the groove 54 in the rod 46. The driver 58 is 
40 coupled to the drive rod 46. The pushbutton 66 engages 
the driver 58, thereby preventing movement of the rod/ 
driver assembly under the force of the constant force 
spring 56. The pushbutton cannot be depressed to re- 
lease the rod/driver assembly as the sleeve projection 
45 28A abuts the second engagement member 66B of the 
pushbutton. 

[0028] As shown in Fig. 4, the cap 16 is removed by 
pulling it forwardly along the longitudinal axis of the de- 
vice. The shield 36 is removed with the cap. The device 
so other-wise remains unchanged from the position shown 
in Fig. 3. 

[0029] The end of the sleeve 28 is pressed against 
the epidermis, thereby causing a force F to be exerted 
thereon as shown in Fig. 5. The sleeve moves rearward- 
55 |y against the force of the sleeve spring 40 for several 
millimeters, at which time the rear portion 44 of the 
sleeve engages a stop 12C extending from the housing 
12. This movement is sufficient to displace the sleeve 
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projection 28A a sufficient distance that it no longer in- 
terferes with the downward movement of the pushbutton 
66. 

[0030] The projection 66C of the pushbutton is 
pressed manually towards the housing as shown in Fig. 5 
6. This causes displacement of the first engagement 
member 66A such that it no longer engages the driver 
58. The driver 58 and rod 46 move as a unit under the 
constant force of the spring 56, causing the syringe as- 
sembly 20 (via the plug 24) to move forwardly, and the 10 
needle 38 thereof to penetrate the skin. As the rod re- 
mains coupled to the driver, the piston 32 does not 
move. Once the needle has sufficiently penetrated the 
skin and underlying tissue, the projection 64 on the driv- 
er 58 engages the projection 70 extending inwardly from 15 
the housing 1 2. This causes the pivotable arm 62 of the 
driver to rotate, and the pawl 60 to move out of the notch 
52. The driver 58 and rod are decoupled at this point, 
which is just prior to the bottoming of the sleeve spring 
40. 20 
[0031] Referring now to Fig. 7, the rod 46 is urged for- 
wardly as the rear end of the constant force spring 56 
rotates within the saddle 48. The rod now moves with 
respect to the driver 58, urging the piston 32 forwardly 
as fluid is displaced from the cartridge 30. The rod ad- 25 
vances through the plug 24 as the groove 54 is aligned 
with the plug projection 24B. Movement of the rod con- 
tinues until the piston 32 engages the end wall of the 
cartridge 30. The ramp 50 of the rod 46 engages the first 
engagement member 66A of the pushbutton near the 30 
end of its.stroke, drawing the pushbutton entirely within 
the housing. This provides a visual end of dose indica- 
tion. The sleeve 28 is released once the second engage- 
ment member 66B is sufficiently displaced with respect 
to the sleeve projection 28A. 35 
[0032] Upon completion of the injection procedure, 
the device 10 is withdrawn from the body. The sleeve 
28 moves forwardly under the force of the sleeve spring 
to again cover the needle 38, as shown in Fig. 8, and is 
releasably locked in position by a pawl 14A. The push- 40 
button remains within the housing, and accordingly can- 
not be actuated until a new syringe assembly is in- 
stalled. 

[0033] The disposable portion of the device is discon- 
nected from the reusable portion by grasping the sleeve 
28 and pulling it in the axial direction. This causes the 
displacement of the pawl 14A extending radially inward- 
ly from the collar, from a notch 28B within the sleeve. 
The cap 1 6 can be replaced before or after removal of 
the disposable portion of the device. 
[0034] A new syringe assembly is installed by grasp- 
ing the cap 1 6 and aligning a longitudinal rib 28C on the 
sleeve with a slot 14Bin the collar. It can then be pushed 
into the housing until the cap 16 engages the collar 14. 
When aligned in this manner, the plug projection 24B is 
in opposing relation to the end surface 46A of the rod 
rather than the groove 54 within the rod. Insertion of the 
disposable portion of the device 10 accordingly causes 


the rod 46 to be pushed back into the housing 12. The 
wound end of the constant force spring 56 rotates in the 
saddle as the spring unravels. The rim of the plug 24 
pushes back the driver 58 during this procedure. 
[0035] The disposable portion can be rotated about 
an arc of forty degrees once it is pushed as far back as 
possible. Because the driver is pushed back with the 
rod, the pushbutton 66 springs back into the position 
shown in Fig. 3 as it moves partially within the gap of 
the driver. The driver pawl 60 moves into one of the 
notches 52 in the rod. The particular notch to be en- 
gaged by the pawl is determined by the length of the 
plug 24. If the piston 32 is located closer to the needle 
end of the cartridge, the nose portion of the plug will be 
longer such that is adjoins, but does not contact, the pis- 
ton. 

[0036] It will be appreciated that various modifications 
can be made to the device for various purposes. While 
not preferred, a pair of springs could be used to drive 
the syringe assembly and piston, respectively. One or 
both springs could be constant force springs, preferably 
both. While it is also highly preferred that the drive as- 
sembly be rearmed upon insertion of the syringe assem- 
bly, this step could also be accomplished as a separate 
procedure. The use of a constant force spring facilitates 
the rearming procedure regardless of which approach 
is employed. Rearming may also be accomplished with- 
out directly engaging the drive rod. It is sufficient that 
the rod be driven back against the force of the drive 
spring, whether by direct engagement of the rod or via 
an intermediate structure. 

[0037] Although illustrative embodiments of the 
present invention have been described herein with ref- 
erence to the accompanying drawings, it is to be under- 
stood that the invention is not limited to those precise 
embodiments, and that various other changes and mod- 
ifications may be effected therein by one skilled in the 
art without departing from the scope as defined by the 
appended claims. 


Claims 


1. An automatic injection device (10) comprising: 
a housing (12); 

a syringe assembly (20) slidably mounted to 
said housing (12), said syringe assembly (20) 
including a cartridge (30) and a piston (32) sli- 
dably mounted within said cartridge (30); 
means (46, 56, 58) for causing said syringe as- 
sembly (20) to slide with respect to said housing 
(12) from a storage position to a deployed po- 
sition, and 

means (46, 56) for causing said piston (32) to 
slide within said cartridge (30) from a first posi- 
tion to a second position such that the contents 
of said cartridge (30) are expelled, character- 
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ized by the fact that said means (46, 56, 58) for 
causing said syringe assembly to slide include 
a constant force spring (56) which provides a 
substantially constant force upon said syringe 
assembly (20) between said storage and de- 
ployed positions; 

means (66, 66A) being provided for releasably 
retaining said constant force spring (56) in a se- 
lected position. 

2. A device as described in Claim 1, wherein said 
means (46, 56) for causing said piston (32) to slide 
within said cartridge (30) include a constant force 
spring (56). 

3. A device as described in Claim 1 , including a sleeve 
(28) mounted to said housing (12), said sleeve (28) 
including a first end portion adapted to engage the 
skin of a patient, a spring (40) urging said sleeve 
(28) in the direction of said first end portion, said 
sleeve (28) being retractable with respect to said 
housing (12) against the force of said spring (40) 
when sufficient pressure is exerted against said first 
position. 

4. A device as described in Claim 3 including a man- 
ually operated actuating member (66C) for releas- 
ing said constant force spring retaining means (66, 
66A). 

5. A device as described in Claim 4 including means 
(28A) for selectively preventing said actuating 
member (66C) from releasing said constant force 
spring retaining means (66, 66A), said means (28A) 
for selectively preventing being coupled to said 
sleeve (28). 

6. A device as described in Claim 1 including an elon- 
gate rod (46), a driver (58) releasably coupled to 
said elongate rod (46), means (64, 70) for decou- 
pling said elongate rod (46) from said driver (58), 
said driver (58) being engageable with said syringe 
assembly (20) for moving said syringe assembly 
with respect to said housing (12), said elongate rod 
(46) being engageable with said piston (32) for mov- 
ing said piston with respect to said cartridge (30), 
said constant force spring (56) urging said driver 
(58) and elongate rod (46) towards said syringe as- 
sembly (20) and piston (32), respectively. 

7. A device as described in Claim 6, wherein said elon- 
gate rod (46) includes at least one notch (52), said 
driver (58) includes a first projection (60) extending 
radially inwardly within said notch (52) and a second 
projection (64) extending radially outwardly, said 
means (64, 70) for decoupling including means (70) 
for moving said second projection (64) for causing 
said first projection (60) to be withdrawn from said 


notch (52). 

8. A device as described in Claim 6, including a man- 
ually operated actuating member (66C) extending 
s at least partially from said housing (12) and said 
elongate rod (46) includes means (50) for drawing 
said actuating member (66C) within said housing 
(12). 

10 9. A device as described in Claim 1 including a sleeve 
(28) releasably mounted to said housing (12) and 
enclosing at least part of said syringe assembly 
(20). 

15 10. A device as described in Claim 9 including an elon- 
gate rod (46) slidably mounted within said housing 
(12) and engageable with said piston (32), said con- 
stant force spring (56) urging said elongate rod (46) 
towards said piston; and a plug (24) mounted to said 

20 cartridge (30), said plug (24) including an abutment 
(24B) engageable with said rod (46) when said plug 
(24) is in a first rotational position, said rod (46) be- 
ing movable through said plug (24) when said plug 
is in a second rotational position. 

25 

11. A device as described in Claim 6 including a plug 
(24) mounted to one end of said syringe assembly 
(20), said plug including an abutment (24B) adjoin- 
ing an end surface of said elongate rod (46) when 

30 said cartridge (30) is in a first rotational position, 
said syringe assembly (20) being rotatable to a sec- 
ond rotational position wherein said abutment does 
not adjoin said end surface of said elongate rod 
(46), thereby allowing at least a portion of said elon- 

35 gate rod (46) to pass through said plug. 

12. An automatic injection device (10) according to 
Claim 1 , comprising a rod (46) and a driver (58) re- 
leasably coupled to said rod (46), wherein said con- 

40 stant force spring (56) is adapted to urge said rod 
(46) along the longitudinal axis of said housing (12) 
such that said driver (58) urges said cartridge (30) 
and said rod (46) urges said piston (32) along the 
longitudinal axis, means (64, 70) being provided for 

45 automatically decoupling said driver (58) and said 
rod (46) as said rod moves along the longitudinal 
axis such that said rod (46) moves said piston (32) 
with respect to said cartridge (30) upon said driver 
(58) being decoupled form said rod. 

50 

Patentanspruche 

1. Automatische Injektionsvorrichtung (f10), die um- 
55 fasst: 

ein Gehause (12); 

eine Spritzenbaugruppe (20), die verschiebbar 
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an dem Gehause (12) angebracht ist, wobei die 
Spritzenbaugruppe (20) einen Zylinder (30) 
und einen Kolben (32) enthalt, der verschieb- 
bar in dem Zylinder (30) angebracht ist; 
eine Einrichtung (46, 56, 58) , die bewirkt, dass 
die Spritzenbaugruppe (20) in Bezug auf das 
Gehause (12) aus einer eingefahrenen Stel- 
lung in eine ausgefahrene Stellung gleitet, und 
eine Einrichtung (46, 56), die bewirkt, dass der 
Kolben (32) in dem Zylinder (30) aus einer er- 
sten Stellung in eine zweite Stellung gleitet, so 
dass der Inhalt des Zylinders (30) ausgestoften 
wird, dadurch gekennzeichnet, dass die Ein- 
richtung (46, 56, 58), die bewirkt, dass die Sprit- 
zenbaugruppe gleitet, eine Feder (56) mit 
gleichbleibender Federkraft enthalt, die eine im 
wesentlichen gleichbleibende Kraft auf die 
Spritzenbaugruppe (20) zwischen der einge- 
fahrenen und derausgefahrenen Stellung aus- 
ubt; 

eine Einrichtung (66, 66A) zum losbaren Fest- 
stellen der Feder (56) mit gleichbleibender Fe- 
derkraft in einerausgewahlten Stellung vorhan- 
den ist. 

2. Vorrichtung nach Anspruch 1 , wobei die Einrichtung 
(46, 56), die bewirkt, dass der Kolben (32) in dem 
Zylinder (30) gleitet, eine Feder (56) mit gleichblei- 
bender Federkraft enthalt. 

3. Vorrichtung nach Anspruch 1 , die eine Hulse (28) 
enthalt, die an dem Gehause (12) angebracht ist, 
wobei die Hulse (28) einen ersten Endabschnitt, der 
mit der Haut eines Patienten in Kontakt kommt, eine 
Feder (40) enthalt, die die Hulse (28) in Richtung 
des ersten Endabschnitts druckt, wobei die Hulse 
(28) in Bezug auf das Gehause (12) gegen die Kraft 
der Feder (40) zuruckgezogen werden kann, wenn 
ausreichender Druck auf den ersten Abschnitt aus- 
geubt wird. 

4. Vorrichtung nach Anspruch 3, die ein manuell beta- 
tigtes Betatigungselement (66C) zum Losen der 
Feststelleinrichtung (66, 66A) fur die Feder mit 
gleichbleibender Federkraft enthalt. 

5. Vorrichtung nach Anspruch 4, die eine Einrichtung 
(28A) enthalt, mit der wahlweise verhindert werden 
kann, dass das Betatigungselement (66C) die Fest- 
stelleinrichtung (66, 66A) fur die Feder mit gleich- 
bleibender Federkraft lost, wobei die Einrichtung 
(28A) zum wahlweisen Verhindern mit der Hulse 
(28) verbunden ist. 

6. Vorrichtung nach Anspruch 1, die eine langliche 
Stange (46), einen Mitnehmer (58), der losbar mit 
der langlichen Stange (46) verbunden ist, eine Ein- 
richtung (64, 70) zum Trennen der langlichen Stan- 
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ge (46) von dem Mitnehmer (58) enthalt, wobei der 
Mitnehmer (58) mit der Spritzenbaugruppe (20) in 
Eingriffgebracht werden kann, urn die Spritzenbau- 
gruppe in Bezug auf das Gehause (1 2) zu bewegen, 
wobei die langliche Stange (46) mit dem Kolben 
(32) in Eingriff gebracht werden kann, urn den Kol- 
ben in Bezug auf den Zylinder (30) zu bewegen, und 
die Feder (56) mit gleichbleibender Federkraft den 
Mitnehmer (58) sowie die langliche Stange (46) auf 
10 die Spritzenbaugruppe (20) bzw. den Kolben (32) 
zu druckt. 

7. Vorrichtung nach Anspruch 6, wobei die langliche 
Stange (46) wenigstens eine Einkerbung (52) ent- 

15 halt, der Mitnehmer (58) einen ersten Vorsprung 
(60) enthalt, der sich radial nach innen in der Ein- 
kerbung (52) erstreckt, sowie einen zweiten Vor- 
sprung (64) enthalt, der sich radial nach auBen er- 
streckt, und die Einrichtung (64, 70) zum Trennen 

20 eine Einrichtung (70) zum Bewegen des zweiten 
Vorsprungs (64) enthalt, die bewirkt, dass der erste 
Vorsprung (60) aus der Einkerbung (52) herausge- 
zogen wird. 

25 8. Vorrichtung nach Anspruch 6, die ein manuell beta- 
tigtes Betatigungselement (66C) enthalt, das sich 
wenigstens teilweise von dem Gehause (12) weg 
erstreckt, und wobei die langliche Stange (46) eine 
Einrichtung (50) zum Ziehen des Betatigungsele- 

30 mentes (66C) in dem Gehause (12) enthalt. 

9. Vorrichtung nach Anspruch 1, die eine Hulse (28) 
enthalt, die losbar an dem Gehause (12) ange- 
bracht ist und wenigstens einen Teil der Spritzen- 

35 baugruppe (20) umschlieftt. 

10. Vorrichtung nach Anspruch 9, die eine langliche 
Stange (46), die verschiebbar in dem Gehause (12) 
angebracht ist und mit dem Kolben (32) in Eingriff 

40 gebracht werden kann, wobei die Feder (56) mit 
gleichbleibender Federkraft die langliche Stange 
(46) auf den Kolben zu druckt; sowie einen Stopfen 
(24) enthalt, der an dem Zylinder (30) angebracht 
ist, wobei der Stopfen (24) einen Anschlag (24B) 

45 enthalt, der mit der Stange (46) in Eingriff gebracht 
werden kann, wenn sich der Stopfen (24) in einer 
ersten Drehstellung befindet, wobei die Stange (46) 
durch den Stopfen (24) hindurchbewegt werden 
kann, wenn sich der Stopfen in einer zweiten Dreh- 

so stellung befindet. 

11. Vorrichtung nach Anspruch 6, die einen Stopfen 
(24) enthalt, der an einem Ende der Spritzenbau- 
gruppe (20) angebracht ist, wobei der Stopfen ei- 

55 nen Anschlag (24B) enthalt, der an eine Endflache 
der langlichen Stange (46) angrenzt, wenn sich der 
Zylinder (30) in einer ersten Drehstellung befindet, 
die Spritzenbaugruppe (20) in eine zweite Drehstel- 
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lung gedreht werden kann, in derder Anschlag nicht 
an die Endflache der langlichen Stange (46) an- 
grenzt, so dass wenigstens ein Teil der langlichen 
Stange (46) durch den Stopfen hindurchtreten 
kann. 

12. Automatische Injektionsvorrichtung (10) nach An- 
spruch 1 , die eine Stange (46) und einen Mitnehmer 
(58) umfasst, der losbar mit der Stange (46) verbun- 
den ist; wobei die Feder (56) mit gleichbleibender 
Federkraft die Stange (46) entlang der Langsachse 
des Gehauses (12) druckt, so dass der Mitnehmer 
(58) auf den Zylinder (30) druckt und die Stange 
(46) den Kolben (32) entlang der Langsachse 
druckt; eine Einrichtung (64, 70) vorhanden ist, die 
den Mitnehmer (58) und die Stange (46) automa- 
tisch trennt, wenn sich die Stange entlang der 
Langsachse bewegt, so dass die Stange (46) den 
Kolben (32) in Bezug auf den Zylinder (30) bewegt, 
wenn der Mitnehmer (58) von der Stange gelost 
wird. 


Revendications 

1. Dispositif (10) d'injection automatique, 
comprenant : 

un boTtier (12) ; 

un ensemble (20) a seringue monte de maniere 
coulissante sur ledit boTtier (12), ledit ensemble 
(20) a seringue incluant une cartouche (30) et 
un piston (32) monte de maniere coulissante a 
I'interieur de ladite cartouche (30) ; 
un moyen (46, 56, 58) servant a faire coulisser 
ledit ensemble (20) a seringue par rapport audit 
boTtier (12) d'une position rangee a une position 
deployee, et 

un moyen (46, 56) servant a faire coulisser ledit 
piston (32) a I'interieur de ladite cartouche (30) 
d'une premiere position a une seconde posi- 
tion, de facon a expulser le contenu de ladite 
cartouche (30), caracterise en ce que ledit 
moyen (46, 56, 58) servant a faire coulisser le- 
dit ensemble a seringue comprend un ressort 
a force constante (56) qui applique une force 
sensiblement constante audit ensemble (20) a 
seringue entre lesdites positions rangee et 
deployee ; 

un moyen (66, 66A) etant prevu pour maintenir 
de facon liberable ledit ressort a force constan- 
te (56) dans une position choisie. 

2. Dispositif selon la revendication 1 , dans lequel ledit 
moyen (46, 56) servant a faire coulisser ledit piston 
(32) a I'interieur de ladite cartouche (30) comprend 
un ressort a force constante (56). 


3. Dispositif selon la revendication 1, comprenant un 
manchon (28) monte sur ledit boTtier (1 2), ledit man- 
chon (28) incluant une premiere partie d'extremite 
apte a etre engagee dans la peau d'un patient, un 

5 ressort (40) poussant ledit manchon (28) dans la 
direction de ladite premiere partie d'extremite, ledit 
manchon (28) pouvant se retracter par rapport audit 
boTtier (12) contre la force dudit ressort (40) lors- 
qu'une pression suffisante est exercee contre ladite 

10 premiere position. 

4. Dispositif selon la revendication 3, comprenant un 
element (66C) d'actionnement a fonctionnement 
manuel destine a liberer ledit moyen (66, 66A) de 

15 maintien de ressort a force constante. 

5. Dispositif selon la revendication 4, comprenant un 
moyen (28A) destine a empecher, selectivement, 
que ledit element (66C) d'actionnement ne libere le- 

20 dit moyen (66, 66A) de maintien de ressort a force 
constante, ledit moyen (28A) assurant la fonction 
d'empechement selectif etant accouple audit man- 
chon (28). 

25 6. Dispositif selon la revendication 1, comprenant une 
tige allongee (46), un dispositif d'entramement (58) 
accouple de maniere liberable a ladite tige allongee 
(46), un moyen (64, 70) destine a desaccoupler la- 
dite tige allongee (46) dudit dispositif d'entrame- 

30 ment (58), ledit dispositif d'entramement (58) pou- 
vant engager ledit ensemble (20) a seringue pour 
deplacer ledit ensemble a seringue par rapport 
audit boTtier (12), ladite tige allongee (46) pouvant 
engager ledit piston (32) pour deplacer ledit piston 

35 par rapport a ladite cartouche (30), ledit ressort a 
force constante (56) poussant, respectivement, le- 
dit dispositif d'entramement (58) et ladite tige allon- 
gee (46) vers ledit ensemble (20) a seringue et ledit 
piston (32). 

40 

7. Dispositif selon la revendication 6, dans lequel la- 
dite tige allongee (46) comprend au moins une en- 
coche (52), ledit dispositif d'entramement (58) com- 
prend une premiere saillie (60) s'etendant radiale- 

45 ment vers I'interieur a I'interieur de ladite encoche 
(52) et une seconde saillie (64) s'etendant radiale- 
ment vers I'exterieur, ledit moyen (64, 70) de desac- 
couplement comprenant un moyen (70) servant a 
deplacer ladite seconde saillie (64) pour provoquer 

50 le retrait de ladite premiere saillie (60) de ladite en- 
coche (52). 

8. Dispositif selon la revendication 6, comprenant un 
element (66C) d'actionnement a fonctionnement 

55 manuel s'etendant au moins partiellement dudit boT- 
tier (12), et ladite tige allongee (46) comprend un 
moyen (50) destine a tirer ledit element (66C) d'ac- 
tionnement a I'interieur dudit boTtier (12). 
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9. Dispositif selon la revendication 1, comprenant un 
manchon (28) monte de maniere liberable sur ledit 
boTtier (12) et confinant au moins une partie dudit 
ensemble (20) a seringue. 

5 

10. Dispositif selon la revendication 9, comprenant une 
tige allongee (46) montee de maniere coulissante 
a I'interieur dudit boTtier (1 2) et pouvant engager le- 
dit piston (32), ledit ressort a force constante (56) 
poussant ladite tige allongee (46) vers ledit piston ; 10 
et un raccord male (24) monte sur ladite cartouche 
(30), ledit raccord male (24) comprenant une butee 
(24B) pouvant engager ladite tige (46) lorsque ledit 
raccord male (24) se trouve dans une premiere po- 
sition de rotation, ladite tige (46) etant mobile a tra- 15 
vers ledit raccord male (24) lorsque ledit raccord 
male se trouve dans une seconde position de rota- 
tion. 

11. Dispositif selon la revendication 6, comprenant un 20 
raccord male (24) monte sur une extremite dudit en- 
semble (20) a seringue, ledit raccord male compre- 
nant une butee (24B) contigue a une surface d'ex- 
tremite de ladite tige allongee (46) lorsque ladite 
cartouche (30) se trouve dans une premiere posi- 25 
tion de rotation, ledit ensemble (20) a seringue pou- 
vant tourner vers une seconde position de rotation 
lorsque ladite butee n'est pas contigue a ladite sur- 
face d'extremite de ladite tige allongee (46), en per- 
mettant ainsi qu'au moins une partie de ladite tige 30 
allongee (46) traverse ledit raccord male. 

12. Dispositif (10) d'injection automatique selon la re- 
vendication 1, comprenant une tige (46) et un dis- 
positif d'entramement (58) accouple de maniere li- 35 
berable a ladite tige (46), dans lequel ledit ressort 

a force constante (56) est apte a pousser ladite tige 
(46) le long de I'axe longitudinal dudit boTtier (12), 
de sorte que ledit dispositif d'entramement (58) 
pousse ladite cartouche (30) et ladite tige (46) pous- 40 
se ledit piston (32) le long de I'axe longitudinal, un 
moyen (64, 70) etant prevu pour desaccoupler 
automatiquement ledit dispositif d'entrame-ment 
(58) et ladite tige (46) lorsque ladite tige se deplace 
le long de I'axe longitudinal de facon que ladite tige 45 
(46) deplace ledit piston (32) par rapport a ladite 
cartouche (30) lors du desaccouplement dudit dis- 
positif d'entramement (58) et de ladite tige. 


EP 0 666 084 B1 



EP 0 666 084 B1 



EP 0 666 084 B1 



EP 0 666 084 B1 



EP 0 666 084 B1 



EP 0 666 084 B1 



EP 0 666 084 B1 




EP 0 666 084 B1 



EP 0 666 084 B1 



EP 0 666 084 B1 



EP 0 666 084 B1 



